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Maritime simulators play a crucial role in maritime education, offering a sophisticated and immersive training environment that significantly contributes to the preparation of individuals for real-world scenarios.
Maritime simulators recreate authentic ship-handling scenarios, including navigation, docking, and adverse weather conditions. Individuals can experience and practice maneuvers in a controlled yet realistic setting, preparing them for the complexities of actual maritime operations.
Simulators provide a safe and controlled environment for individuals to practice emergency response procedures without real-world risks. This training enhances safety awareness, allowing individuals to develop and refine their responses to critical situations, contributing to overall maritime safety.
Because maritime simulators accommodate various vessel types, from cargo ships to oil tankers, allowing for diverse training scenarios, individuals gain exposure to a wide range of vessels and operational contexts, ensuring adaptability to different maritime roles.
Maritime simulators facilitate BRM training, emphasizing effective communication, teamwork, and decision-making on the bridge. In addition to bridge simulators, engine room simulators replicate the engineering aspects of vessel operation.
Engineers and technical personnel can practice troubleshooting, maintenance, and emergency response, ensuring a comprehensive understanding of vessel systems.
Individuals learn to work collaboratively, allocate resources efficiently, and respond cohesively to challenges, promoting a culture of safety and efficiency.
The evaluation and assessment of students using maritime simulators involve a systematic process to measure their proficiency, decision-making skills, and overall preparedness for real-world maritime scenarios.
An effective evaluation process encompasses assessment criteria, a rigorous assessment process, a commitment to continuous improvement, and adherence to ethical considerations.
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NAVIGATION ASSESSMENT

The maritime simulators are used in the learning process because these can simulate aspect of real world. Preparing cadets through maritime simulators is beneficial in terms of simulation of the ship in all its complexity: the wave behavior, operating of the naval equipment and communication, especially to prepare for unpredictable or special situations that may arise in the current operation.
Through maritime simulators, the instructors can evaluate the practical skills and competencies necessary for graduated students for the Navy or merchant marine in order to maintain the safety of navigation.  
Cadet assessment through paper chart work has disadvantages in the lack of appreciation for their ability to use the standard maritime vocabulary and use appropriate equipment on the bridge of a ship both in normal navigation and in special situations.

Criteria in training assessment 
	In order to evaluate a trainees performance a criterion or standard is required against which the achievements can be measured. 
	To determine the cadet’s levels of competency, the instructor shall ensure that: 
· performance criteria are identified clearly and explicitly and are valid and available to the candidates; 
· assessment criteria are established clearly and are explicit to ensure the reliability and uniformity of the assessment and to optimize objective measurement and evaluation, so that subjective judgment are kept to the minimum;
· candidates are briefed clearly on the tasks and/or skills to be assessed and on the tasks and performance criteria by which their competency will be determined; 
· assessment of performance takes into account normal operating procedures and any behavioural interaction with other candidates in the simulator or with simulator staff; 
· scoring or grading methods to assess performance are used with caution until they have been validated;  
· the prime criterion is that a candidate demonstrates the ability to carry out a task safely and effectively to the satisfaction of the assessor. 
The elements required for proper evaluation are as follows:
	• methodology (how to evaluate and with which tools),
	• criteria (which outcome is required),
	• objectivity (outcome not influenced),
	• reliability (measurement consistency),
	• validity (measure what is intended),
	• fidelity (accuracy in reproduction of simulated process),
	• reality (impression has physical and behavioural realism).

In the case of assessment of simulation training the developments have been limited. This can be seen as partly due to the complexity of the training exercises, partly due to the difficulty of agreeing on acceptable standards. Finding out how effective a training session has been is usually the final stage in the training process. The process of assessing this effectiveness is called validation, of which two parts can be distinguished: internal and external validation.
	Internal validation is finding out if a training activity has reached its objective. External validation is distinguishing if former trainees have applied what they have learned in training to the job context and were able to perform to the level expected of them after training. 


Fig. 1. Simulator instructor’s time distribution for simulator training session

	In order to establish the initial conditions the following must be taken into consideration: learning objectives, duration of exercise, number of students per instructor, special instructions for the instructor, special instructions to the students, status.

The aim of this task is to evaluate the practical abilities of graduated students when performing officer of the watch duties in normal or special conditions, taking into consideration the following competencies specifiec in the Standard of Training Certification and Watchkeeping (STCW) Code:
· Table A-II/1, Specification of minimum standard of competence for officers in charge of navigational watch on ships of 500 gross tonnage or more:
· Plan and conduct a passage and determine position;
· Maintain a safe navigational watch; 
· Use of radar and ARPA to maintain safety of navigation;
· Use of ECDIS to maintain safety of navigation;
· Respond to emergencies;
· Respond to a distress signal at sea according to the International Aeronautical and Maritime Search and Rescue Manual (IAMSAR);
· Use of Standard Marine Navigational Vocabulary as replaced by the IMO Standard Marine Communication Phrases and use English in written and oral form;
· Transmit and receive information by visual signalling;
· Manoeuvre of the ship.
· Table A-II/4, Specification of minimum standard of competence for ratings forming part of navigational watch:
· Steer the ship and comply with helm orders also in English language;
· Keep a proper look-out by sight and hearing;
· Contribute to monitoring and controlling a safe watch; 
· Operate emergency equipment and apply emergency procedures.

The assessment of the cadets is made not only by certified instructors but also automatically by the „Transas Evaluation and Assessment System” (TEAS) module. The exercise is divided in three parts: taking over the navigational watch and performing the watch in normal traffic or navigation in special conditions. The evaluation covers all the navigation aspects and is split according to the simulator’s capabilities. 

Instructor’s evaluation 
The evaluation for the first part, taking over the navigational watch, is made with the help of a checklist through which the instructors evaluate the following capacities of the graduated students:
· interpretation of the ship’s characteristics according to the “Pilot card” and „Wheelhouse poster”;
· checking the operation and use of equipment on the bridge, adjustment and interpretation of information provided by them (echo sounder, gyrocompass, magnetic compass, log, radar, GPS, automatic identification system, auto-pilot, ECDIS and GMDSS);
· checking the operation and use of navigation lights, shapes, sound signals and flags as stated in COLREG;
· analyzing the navigation situation according to the geograpical location and maritime traffic;
· planning of the passage.
In the last parts of the evaluation, the watch in normal traffic or navigation in special conditions, the instructors evaluate the following capacities of the graduated students:
· clarity and fairness in giving orders within the watch team;
· consistency, accuracy and quality of decisions on ship maneuver;
· attitude on the main bridge;
· clarity, accuracy, consistency and consistency of internal communications;
· clarity, accuracy, consistency and consistency of GMDSS communications.
· manoeuvre of the ship in case of man over board;
· manoeuvre of the ship in case of engine failure;
· manoeuvre of the ship in case of steering failure;
· navigation in bad weather (swell);
· navigation in restricted visibility.

Automatic Evaluation
The automatic evaluation is achieved by the simulator through TEAS (Transas Evaluation and Assessment System) module. This evaluation takes place only for performing the navigation watch in normal traffic or navigation in special conditions. 
This module allows assessing objectively the correctness of an exercise fulfillment by a trainee. The assessment is based on the check of the exercise fulfillment correctness with regard to the selected set of criteria. The instructor procedure for handling the TEAS is shown in the fig 2.
[image: ]
Figure 2. Instructor procedure for handling the TEAS

This module allows assessing objectively the correctness of an exercise fulfillment by a trainee. The Assessment Rules Editor is intended for creating, editing and saving a “Competency Assessment Scenario” as a set of rules for the assessment of exercises on NTPro 5000 navigational simulator. Each rule is described by logical expression built on principles of Boolean algebra.
The instructor formed rule includes:
· text description of the rule;
· tracked parameter;
· logical expression formalising the rule;
· penalty point amount charged for the violation of the rule;
· penalty point weight.
The list of tracked parameters contains more than 60 assessment parameters divided into Penalty categories:
· Voyage planning;
· Watchkeeping;
· Navigation;
· COLREG;
· Traffic regulations;
· Shiphandling;
· Manoeuvering.
The assessment is based on the check of the exercise fulfillment correctness with regard to the selected set of criteria. The by-criterion check consists in comparing the exercise assessment parameters to the set limit values according to the set rule. In the by-criterion check, at each moment of time a relative error is recorded (relative deviation of the assessment parameter from the limit values), and penalty points are calculated as a function of the relative error and the “error weight”. 
The trainee competency is assessed in points (Score %) starting from 100% minus penalty score.
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The assessment can be initialized using the Assessment item from the main menu and selecting the type of test (Diesel Generators Start, Steam Boiler Start, Ballast Operation, ME Preparation, ME Navigation Full) from the Assessment tests submenu. Below information were prepared based on Low Speed Engine Room Simulator W-Xpert RT-flex50DF – User’s manual by UNITEST company.
[image: ]
Fig. 3 Assessment test window

The test start causes a dialog window to appear on the screen and the student (Tested persons) name should be written in.
[image: ]
Fig. 4 Student name screen

The assessment starts when the OK button is pressed and causes the engine room initial Exercise to be loaded automatically. This Exercise depends on the type of test and will be the same any time the user starts a certain type of test. 
The test header including an initial situation description, a final situation description and other information will be displayed at the test begin. The time remaining till the end of assessment will be displayed below the main window. The assessment fails when the time shows ‘0’ does not matter how good is the positive score. 
The test result shows TEST FAILED (time limit) in such a case – fig. 5.

[image: ]
Fig. 5 Assessment begin window

This window can be later called any time. The user should fulfil the aims of the test (For example: Emergency Generator Start) and select MENU | Test End from the main menu. Then the Assessment End window will appear and the full assessment results can be viewed and evaluated – fig 6.
[image: ]
Fig. 6 Assessment end window

The Assessment Results window includes the following information: 

· A full list of errors with related penalty points. 
· The total number of penalty points. 
· The positive score in percent. 
· The assessment final results (Passed or failed). 

The assessment results can be printed if necessary.



Event Log 

The Event Log window can be used to get an overview of the alarms (activated and removed) and user activities – fig. 7. This window can be opened by mouse clicking on the View | Event log item from the main menu.
[image: ]
Fig. 7 Event Log Window

Instructor Station Software 

Instructor station software is dedicated tool for supervision and control of the student activates – fig 8. Instructor station software should be installed on separated computer which is connected to student stations via TCP-IP network. The software can supervised up to 20 students.
[image: ]
Fig. 8 Instructor station software – main view

All students stations connected to instructor automatically detect if the instructor station is running, and switch off the individual software functions (Exercise loading, faults simulations, resources and assessment). It means that from that moment students are not able to load Exercises, manipulate the resources and simulate faults individually. All these functions are controlled by the instructor. 

Instructor station functions 

The instructor can control student workstations by: 

· Loading student workstation engine room Exercise remotely. 
· Remotely manipulating resources (tank levels, pressure in the receivers etc) on student 	workstation 
· Introducing and resetting the selected faults. 
· Starting and closing the fault scenarios at the student workstations. 
· Starting and stopping assessment module. 
· Monitoring the main engine room parameters and active alarms. 

All actions can be apply to all student stations or to selected one.


[image: ]
Fig. 9 Monitoring section with alarm panel and event log.




[image: ]
Fig. 10 Fault simulation & resources section
[image: ]
Fig. 11 Assessment tool

Instructor can start assessment from the test list which will be indicated by changing the assessment status. After the assessment stop the results will be displayed in assessment result report window. It is also possible to print the assessment result.
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ASSESSMENT OF THE PLANNING 
OF CONTAINER LOADING OPERATIONS

The master and ship officers shall make every effort to make the ship seaworthy, including ensuring that containers are stowed and secured in such a way as to avoid damage to the ship or other containers. Officers must be able to prepare a stowage plan and establish a loading or discharging  sequence. They must be able to verify that the cargo has been stowed correctly and that the weight of the stack and tiers is within the permissible limits. During the stowage operations, any changes made by the planners to the original stacking plan should be notified to the ship's officers, who should also make any changes to the actual stowage. 
To carry out these actions on board containerships are used computerised loading programmes. These programmes include all relevant calculations such as hydrostatic, stability, lashing of containers, strength, and visibility are seamlessly integrated with mandatory international shipping regulations - IMDG, IMSBC, IBC, IMO's Polar Code and DOC - to enable cloud-based solutions, connect different stakeholders and crews for safer ship operations. 
Educational versions of such programmes/simulators are being applied in the training of seafarers. These above-mentioned programmes can simulate real environments. Training using simulators is useful as it allows the simulation of the cargo handling operations taking into account the structural and navigational characteristics of the ship, in particular to prepare for unpredictable or special situations that may arise during the operation. 
Through maritime simulators, the instructors can evaluate the practical skills and competencies necessary for graduated students for the Navy or merchant marine in order to maintain the cargo handling and stowage.  

Procedure of working on cargo loading computer

For the beginning, all cargo information, as usually we are receiving from shore planers (could be some exemptions, for example, in South America ports or Africa ports). 
Shore planer create cargo plan and sent it to the ship. All cargo information, will be sent by file with extension .edi. This practice exists everywhere in the world.
Participation procedure:
1. Instructor, sent one of existing or just created cargo plans to the students - cargo plan as .edi file.
2. Students, when receiving that file, have to open it on computer with container loading program MXMACS3 and start discharging containers. How many containers or how many bays to discharge it is instructors decision.
3. After discharging containers, instructor give the list of containers, to be loaded on ship for the students. A few pages for each student.
4. Students start loading containers following all recommendations.
5. After complete loading, students have to check all data and at same time prepare ship for voyage, for this reason they have to calculate and to check in the stability program:
- how many HFO it is necessary to have on board for safe voyage, to reach safely next port or port of next bunkering (to make ships bunkering). Distance to next port and HFO consumption give instructor. 
- how many MGO, 
- how many Fresh Water, 
- how many Ballast water will be on board, of course, at same time, to have sufficient stability and etc.
6. After all are complete, students create .edi file and sent it to the instructor.

After work done, next step – assessment.

Criteria in training assessment 
	In order to evaluate a trainees performance a criterion or standard is required against which the achievements can be measured. 
	To determine the cadet’s levels of competency, the instructor shall ensure that: 
· performance criteria are identified clearly and explicitly and are valid and available to the candidates; 
· assessment criteria are established clearly and are explicit to ensure the reliability and uniformity of the assessment and to optimize objective measurement and evaluation, so that subjective judgment are kept to the minimum;
· candidates are briefed clearly on the tasks and/or skills to be assessed and on the tasks and performance criteria by which their competency will be determined; 
· assessment of performance takes into account normal operating procedures and any behavioural interaction with other candidates in the simulator or with simulator staff; 
· scoring or grading methods to assess performance are used with caution until they have been validated;  
· the prime criterion is that a candidate demonstrates the ability to carry out a task safely and effectively to the satisfaction of the assessor. 
The elements required for proper evaluation are as follows:
· methodology (how to evaluate and with which tools),
· criteria (which outcome is required),
· objectivity (outcome not influenced),
· reliability (measurement consistency),
· validity (measure what is intended),
· fidelity (accuracy in reproduction of simulated process),
· reality (impression has physical and behavioural realism).

The factors to be taken into account when preparing a stowage plan and sequence of loading and discharging are as follows:
1. Port rotation.
2. Stability, including GM and trim.
3. Stack weight.
4. Strength calculations, SF and BM.
5. Torsional moments.
6. Size and type of containers.
7. Flexibility.
8. Special containers.
Port Rotation. As with all stowage planning, this is the first and the most important factor. All cargo for a discharge port must be available directly for discharge, without the need for any shifting. Any shifting involved will mean additional cost as well as delay.
Stability. A vessel’s stability is defined by its Metacentric Height (GM). It is calculated as a distance between the centre of gravity of the vessel and its metacentre. Container vessels tend to have a low GM because of the large amount of deck cargo involved. The loss of GM on passage is also high because of the high speeds and hence high consumption of fuel on these vessels. Consumption in the range of 50 to 70 tons / day are normal for a 2500 TEUs (twenty equivalent units) vessel having a speed of 18 kn. Due to the deck cargo, a large windage area also exists. The Stability requirements for wind heeling moments also have to be satisfied. Low GM creates problems for manoeuvring because of heel during turning at high speeds and large rate of turns have to be avoided. Container vessels generally carry ballast in D. B. tanks as well as large amount of fuel to increase GM. Ballast carried in wing tanks including upper wing tanks helps to improve the GM and the rolling period. As far as possible, heavy containers are loaded at the bottom. Reduction of free surface, especially in fuel tanks also helps considerably.
A quick check of stowage can be achieved by comparing tier weights at each bay. In general, upper tiers should have less weight than the lower once unless different ports are involved.
The lashing module on the loading computer should alert the operator if the GM is excessive for the cargo lashings. The factored-in GM may be increased for modern vessels on account of their larger beam and improved lashing systems, allowing heavier cargo to be positioned in the upper tiers thus reducing the GM. It is usually not possible to reduce the GM by ballasting due to ballast tanks being positioned below the vessel’s centre of gravity. 
Stability calculations from the shipyard are usually performed with a fixed container weight of i.e. 14 tonnes/TEU for the entire vessel, while the container weight distribution in the CSM is based on stratified container weights which is a more realistic application. Thus, there is no direct link between stability calculations from the yard and the CSM. The securing calculations should always be carried out with the maximum GM value calculated by the onboard stability software for the voyage and the actual container weights from the loading software.
The CSM will only present one loading scenario as an example. Only an onboard loading computer with integrated and approved lashing software can calculate the actual loading condition for each voyage. This software will indicate if there are any excessive forces. 
Additional constraints. The additional ballast and fuel add to the dead weight and load line limits have to be taken into account. Generally, a container vessel is full by volume rather than weight, except when winter load lines apply. The trim should also be considered and cargo should be distributed evenly for optimum trim.
Stack weight. On a general cargo vessel, the load at any point must not exceed the permissible load density. In case it does, then laying dunnage increases the area over which the load rests. The weight of a container is distributed over the ‘Four Corners’. On a container vessel, the internal structure of the vessel distributes the load over the strength members of the hull. The maximum load that can be borne at the Four Corners of the cell guides is termed as the stack weight. In planning the stowage, this maximum stack weight must not be exceeded.
Strength calculations. Planning must ensure that the shearing forces and bending moments do not exceed the permissible values for the ship. An even distribution of the weight will ensure this. In case even distribution is not possible then it can be compensated for by ballast.
Torsional forces. Torsional forces exist on all ships, the two causes of torsional forces are (a) sea and swell and (b) uneven distribution of cargo. The effect of these forces depends on
· Length of the vessel
· The freeboard of the vessel and
· The beam of the vessel.
In the case of container vessels, the length, beam, as well as freeboard, is large. Container ships have, in addition, uneven distribution of cargo; this results in the ship experiencing large Torsional moments. The only controllable factor is the proper distribution of weights on board. The distribution of cargo in each bay must be even when planning stowage. Where it is not possible to have an even distribution in the bay, the Torsional moments at the bay must be reduced to below the allowable Torsional moments using ballast in the tanks at the bay. Correcting the imbalance at another area will not reduce the Torsional moment at that bay.
Size and type of containers. In planning the stowage, the size and type of containers need to be known so that the right containers are planned for the right slot. 40-ft containers can only be loaded in 40-ft. bays. 20-ft. containers can be loaded in 40-ft. bays but the ends away from the cell guides cannot be secured and are free to shift. To prevent this either they have to be secured to deck vertically using twistlocks or stackers, or over stowed with a locking 40-ft. container. The latter method is the most commonly used, because loading a row with 20 ft. containers will generally result in excess stack weight, as the load in two 20 ft. containers is more than one 40 ft. container. A 40-ft. container can be loaded on two 20-ft. containers, but two 20-ft. containers cannot be loaded on a 40-ft. container, as the container has no vertical supports in the middle and hence, will collapse. 45-ft. containers can only be loaded in bays meant for such containers or on the third tier of 40-ft. bay. 45 ft. containers have corner fittings at 40 ft. and 45 ft. hence they fit on top of 40 ft. and can be locked. The third tier stowage is to ensure that lashings lead properly and the extension does not obstruct anything. Any other sizes will have to be stowed in dedicated slots.
Containers, which are ventilated, should be stowed on deck or in holds where ventilation is possible. Other specific containers will have to be stowed as per requirements.
Flexibility. A container vessel calls at a large number of ports and loads and discharges at each. Having ensured that the port rotation is accounted for initially, it now becomes necessary to ensure that it is maintained at all subsequent loading ports immaterial of the destination of the container. Every port should in general have a bottom stow from where the loading sequence can be built up. On mainline vessels, every port is given a bottom stow. The amount of slots allotted would depend on the cargo expected from that port. A bay is divided into (P) (C) & (S) and for large quantities of cargo the whole bay may be allotted or either (P) & (S) or only (C). For trimming purposes slots are allotted both for’d and aft.
Special containers. Particular caution is to be exercised when stowing dangerous cargo on board the vessel. Any dangerous cargo presented for loading must be accompanied by a proper manifest and declaration as required by international regulations. Further, this DG cargo must be acceptable for carriage as per IMDG code guidance. The reference here is made to the list of UN numbers restricted/prohibited for carriage on board particular vessels. Specific stowage requirements for DG cargo (e.g. clear of living quarters OR if under the deck, in a mechanically ventilated space etc) may be verified from individual entries of the dangerous goods list in the IMDG code. DG segregation shall be verified for compliance with the requirements of the IMDG code. Caution must be exercised when using vessels stowage planning software for this purpose as it may or may not have comprehensive means of checking for bad stowage & segregation against the latest international requirements.
In container ship business, OOG referred to Out of Gauge Containers. They have usually stowed under-deck, and in case of an On Deck Stow, some careful consideration in planning and handling required. Local planner or agent may be requested for such approval before loading. Hatch cover clearance and Cell guide clearance must be verified to confirm that there will be no damage to the vessel or cargo when loaded. An appropriate number of slots must be kept vacant to accommodate the OOG cargo as necessary.
A refrigerated container is fitted with a refrigeration unit that can be connected to the ship's electrical supply. The stowage location of reefers must be checked against vessel reefer receptacle locations. In case reefer containers must be loaded in random locations, it must be confirmed that monitoring and repair will be possible during the voyage, and that vessel has sufficient extension cables for providing power. Reefer containers shall not be bestowed on extreme outboard locations on deck. The number of working reefer receptacles, extension cables and the condition of auxiliary machinery (generators) available onboard may limit the maximum number of reefer containers that the vessel can safely carry.
The Container Loading Programmes allow:
· to pre-plan the process of cargo handling on board for port call sequence; 
· to perform semi-automatic container planning according to user-defined allocation areas for each port call; 
· to check loading conditions (ship‘s stability and strength, conforming of the containers to each other and to the ship structure, possible stowage of reefer containers, and dangerous goods, proper cargo securing) according to the requirement of IMO and classification societies; 
· to save plans in EDIFACT formats (BAPLIE, MOVINS, COARRI, COPRAR).

The influencing factors on the process of successful and efficient stowage process are: 
· Ship structure 
· Cargo units already on board and to be loaded from the pier (normal containers & reefers, general cargo), their geometry (e.g. overdimensions), weight and distribution on board (with minimum deadspace), their content (e.g. Dangerous Cargo) and handling instructions. 
· Port call sequence 
· Tanks (optionally) 
· Securing materials and methods of their connection to the cargo (optionally).
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Automatiškai sugeneruotas aprašymas]
Fig. 12. Components of the exercise “Planning of container loading operations”

The simulation training process is time-consuming due to the complexity of the exercises. Part of the difficulty is in agreeing on acceptable standards and the effectiveness of training. Finding out how effective a training session has been is usually the final stage in the training process. The process of assessing this effectiveness is called validation, which can be divided into two parts: internal and external validation.
	Internal validation is the process of finding out whether the training activity has achieved its objective. External validation is the process of distinguishing whether former trainees have applied what they have learnt during the training in a work context and whether they have been able to perform at the level expected of them after the training. 
To establish the initial conditions, the following should be taken into account: learning objectives, duration of the exercise, number of trainees per trainer, special instructions for the trainer, special instructions for the trainees, status.

The aim of this exercise is to evaluate the practical abilities of graduated students when performing officer of the watch duties related to Cargo handling and stowage in normal or special conditions, taking into consideration the following competencies specified in the Standard of Training Certification and Watchkeeping (STCW) Code:
· Table A-II/1, Specification of minimum standard of competence for officers in charge of navigational watch on ships of 500 gross tonnage or more:
· Monitor the loading, stowage, securing and unloading of cargoes and their care during the voyage;
· Maintain seaworthiness of the ship.
· Table A-II/2, Specification of minimum standard of competence for masters and chief mates on ships of 500 gross tonnage or more:
· Plan and ensure safe loading, stowage, securing, care during the voyage and unloading of cargoes;
· Carriage of dangerous cargoes;
· Control trim, stability and stress.

Instructor’s evaluation 
The evaluation for the first part, taking over the navigational watch, is made with the help of a checklist through which the instructors evaluate the following capacities of the graduated students:
The factors to be taken into account when preparing a stowage plan and sequence of loading and discharging are as follows:
1. Port rotation.
2. Stability, including GM and trim.
3. Stack weight.
4. Strength calculations, SF and BM.
5. Torsional moments.
6. Size and type of containers.
7. Flexibility.
8. Special containers.

Taking into account the above factors, a table of container stowage plan and handling operations assessment criteria and their weights has been established (table 1):














Table 1. Criteria of assessment
	Requirement
	Documents
	Actual requirements
	Weight

	Sufficient Bunker
	Voyage order
	Should be enough bunker, to reach last port of discharging
	1

	Stability
	IMO Resolution MSC.267 (85)
	After complete loading, a vessel should have sufficient stability up to the last port of discharging
	2

	Port Rotation
	Voyage order
	Containers should be loaded following ports of discharging
	1

	Stach weight or max.weight 
	Cargo securing manual
	Containers should be loaded not exceeding stack weights in bays
	1

	IMO DG Dangerous Goods
	IMO DG Code and vessels certificate for carriage of DG
	Dangerous cargo should be loaded according to IMO DG requirements, following segregation rules, also following requirements vessel’s certificate for carriage Dangerous Goods
	1

	OVW Cargo
	Loading Plan
	In case of loading OVW cargo, containers should be loaded accordingly, leaving space in necessary directions from container
	1

	Reefer containers
	Cargo securing manual and vessels plan
	When loading reefer containers, should be the correct position for this reefer containers, for the plugging them to vessel’s el. power sockets
	1

	Lashing forces
	Cargo securing manual
	Loaded containers, after lashing, should not exceed 100% lashing forces
	1

	All documents received
	Voyage order and IMO SOLAS requirements, IMO resolution MSC.1 Circ.1475, CSC convention
	Verification of the gross mass of packed containers – amendments to SOLAS regulation VI/2 Circular Letter No.3624
IMO DG Manifest
	1

	TOTAL
	10



The assessment is based on checking the correctness of the task against a selected set of criteria. The trainees's competence is assessed by points (pass/fail), weighted by the criterion. Maximum of 10 points. For the criterion check, the proportion of the task completed is recorded.
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PURPOSE AND IMPORTANCE
The Maritime Radar Navigation Course is an indispensable element in the comprehensive training of seafarers, harnessing the power of advanced bridge simulators to replicate authentic radar navigation challenges. The primary purpose is to empower participants with the essential skills needed to adeptly operate radar systems, ensuring the safety and efficacy of maritime navigation. By immersing participants in simulated scenarios, this course bridges the gap between theory and real-world application.

SIMULATION BENEFITS 
The course leverages state-of-the-art radar simulators to provide participants with hands-on experiences that closely mimic the complexities of actual maritime operations. This immersive practice encompasses a spectrum of scenarios, from adverse weather conditions affecting visibility to the intricacies of target identification and the formulation of effective collision avoidance strategies. Such dynamic simulations cultivate a high level of competency in radar navigation, fostering the ability to navigate with confidence in unpredictable maritime environments.

ASSESSMENT CRITERIA
The evaluation process within the Maritime Radar Navigation Course is meticulous and thorough, guided by well-defined assessment criteria. These criteria encompass several crucial aspects:
· Clear Performance Criteria: Explicitly identified and communicated performance benchmarks against which participants' radar navigation skills are measured.
· Task Briefing: A comprehensive briefing on assigned tasks and expected skills, ensuring participants have a clear understanding of assessment expectations.
· Behavioral Interaction: Evaluation of participants' conduct within the simulator, considering their adherence to normal operating procedures and ability to collaborate effectively in simulated scenarios.
· Caution in Scoring: Prudent use of scoring methods, with a commitment to validation, placing a paramount focus on safety and the demonstrable effectiveness of radar navigation skills.

ELEMENTS FOR PROPER EVALUATION

To ensure a robust evaluation process, attention is given to the following key elements:
· Methodology: A clearly defined approach outlining the methods and tools used to evaluate participants, often utilizing advanced radar simulators.
· Criteria Definition: Explicitly establishing the criteria that signify mastery of radar navigation, covering aspects like radar operation, target interpretation, and collision avoidance.
· Objectivity: Rigorous measures to maintain objectivity, ensuring assessment outcomes are devoid of undue influence.
· Reliability: A commitment to consistency in measurement, allowing for the dependable evaluation of participants' radar navigation capabilities.
· Validity: Rigorous confirmation that the assessment aligns precisely with the intended radar navigation skills.
· Fidelity and Reality: A dedication to accuracy in reproducing simulated processes, offering an immersive experience with both physical and behavioral realism.

VALIDATION OF TRAINING EFFECTIVENESS 

The effectiveness of the Maritime Radar Navigation Course is subject to thorough validation, acknowledging the intricacies of radar navigation exercises:
· Internal Validation: A comprehensive assessment to ascertain the fulfillment of training objectives, including participants' proficiency in radar operation and interpretation.
· External Validation: A meticulous evaluation of whether participants successfully translate their acquired skills to real-world job contexts, performing at the expected level post-training.

Completion of the Maritime Radar Navigation Course stands as a testament to the preparedness of maritime professionals, instilling in them the prowess to navigate with assurance amidst the multifaceted challenges posed by radar navigation in actual maritime settings. The meticulous emphasis on assessment criteria and immersive simulation-based practices ensures that participants emerge not only knowledgeable but fully equipped to navigate the complexities of radar-guided maritime journeys.
Below are given the guidelines concerning the assessment tool in the simulator using performance monitor and the fulfilment reports.

PERFORMANCE MONITOR OF THE SIMULATOR

The Performance Monitor allows real-time monitoring of each trainee’s work on the simulator. The Performance Monitor window contains the following tabs:
· Trainees Monitor - to view the process of fulfilling all the started exercises, to obtain brief and detailed information on each trainee
· Trainees Management - to keep the trainees list
· Register - to display the simulator training log
· Settings - to execute the Performance Monitor settings

TRAINEE MONITOR TAB

The Trainees Monitor tab displays the on-line the trainee data cards on all the running exercises. The color of trainee data card depends on grade level which had been set on the settings of the scenario editor. The following information is provided for each exercise:
· Name - name of the trainee
· Status - connection state: Online if the exercise is still running, Offline if the exercise is already completed
· Exercise - exercise name
· Model - the object model
· Exercise status - the exercise status reflects the exercise actual state (Unknown, NotStarted, In Progress, Stopped, Finished)
· Grade - current exercise fulfilment assessment.
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Figure 13. Trainees Monitor tab

As one of the trainee’s cards is selected, the table in the bottom part of the window displays all the events which have occurred during the exercise (rule actuated, penalty points given, etc.).

After the end of the exercise the instructor can edit the Detailed exercise information table if previously the following settings made on the settings:
· The Close trainee info when his exercise finishes check box is cleared
· The Edit Assessment Report before Saving check box is selected. 
Editing is conducted as follows:
· To change contents of a table cell, make a double click in the cell and enter the required value
· To delete a table row click the   button in the Action column of the row to be deleted. The row will be deleted without a capability to recover.
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Figure 14. Exercise management window



After the end of the exercise the instructor can use the following capabilities:
· To view a detailed exercise fulfilment report click the View Report button. The Trainee Report View window will open up
· To export the report to the Excel file format click the Export to Excel button
· To save a report to the log click the Save to Register button. The report will be recorded in the log, whereupon the report becomes unavailable for editing. The trainee data card will be closed.
· To close a trainee data card select a card and click the Close Trainee Info button. Closing of the trainee card is possible only after the exercise is completed
· To print out the report click the Print Report button.
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Figure 15. Trainee Report View window
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